10E,15S)-10,11-Dehydrocurvularin (1), produced from an associated-fungus of Scolopendra subspinipes mutilans on a gram scale, was microbiologically converted to curvularin (2) and 5-methoxycurvularin (3) by Antrodiella semisupina in 61% totally isolated yield. The structures of these compounds were elucidated on the basis of spectroscopic and mass spectrometric analysis. The undescribed assignments of 1 H and 13 C NMR spectral data for 5-methoxycurvularin (2) has now been explicitly provided. The cytotoxic activities of compounds 1-3 against four human cancer cell lines were evaluated. Dehydrocurvularin (1) showed moderate cytotoxicity against Caski and Hep-G2, and curvularin (2) was selectively cytotoxic against MDA-MB-231.
Antrodiella semisupina possesses intriguing potential for structural modification of natural products with electron-rich arene units [1a,b] . (-)-(10E,15S)-10,11-Dehydrocurvularin (1), a macrocyclic lactone, was screened to execute biotransformation by Antrodiella semisupina because of its phenolic framework. Curvularin-type derivatives have a broad spectrum of biological activities, such as strong phytotoxicity [2a] , cytotoxicity [2b-d] and antiviral properties [2e] . Zhan et al. described [2f] a microbiological transformation of curvularin by Beauveria bassiana ATCC 7159 to provide three new glycosidic metabolites. Herein, we report the results obtained from the biotransformation of dehydrocurvularin (1).
(-)-(10E,15S)-10,11-Dehydrocurvularin (1) was recrystallized in 28.8% yield from the EtOAc extract of an unidentified fungus WG4, isolated from Scolopendra subspinipes mutilans, and cultured in an optimal potato dextrose broth (PDB). Identification was made by comparison of NMR data and optical rotation [3a] . During the concentration procedure, dehydrocurvularin was unstable and converted to either 11-methoxycurvularin or 11-hydroxycurvularin via Michael addition in the presence of either CH 3 OH or H 2 O, which was confirmed by HPLC experiments; this had been pointed out previously [2d] . The preparative scale incubation of dehydrocurvularin (1) with Antrodiella semisupina for 4 days gave two metabolites 2 and 3.
The molecular formula of compound 2 was determined as C 16 H 20 O 5 by HRESIMS, with two hydrogen atoms more than that of 1. The 1 H and 13 C NMR spectra of 2 were similar to those of 1 except that an olefinic unit [δ H 6.71-6.59(2H, m, H-10 and H-11) and δ c 148.2(C-11)/131.5(C-10)] disappeared and two additional CH 2 signals at δ c 42.9(C-10) and 26.2(C-11) were observed in its DEPT spectrum, indicating that the olefinic methine of 1 was hydrogenated to form an ethane unit for 2. The correlation of H-10 [δ H 3.04-2.93(1H, m, H-10a) and 3.73-2.62(1H, m, H-10b)] to C-12 (δ c 22.3), C-11(δ c 26.2) and C-9 (δ c 206.0) in the HMBC spectrum of 2 revealed that the hydrogenation was located at C-10/C-11. The above data, together with the detailed analysis of the 2D NMR spectra, confirmed its structure as curvularin (2). The HRESIMS of 3 revealed the molecular formula C 17 H 22 O 5 . Moreover, only one low field D 2 O-exchangeable signal (δ H 11.79) and an additional methoxy signal (δ H 3.81 and δ c 55.4) were observed for 3 in 1 H and 13 C NMR spectra, implying that the newly introduced methyl group must be attached to one of the phenolic hydroxyls of 2. The correlation of the methoxy proton at δ H 3.81 to an aromatic carbon signal at δ c 163.5(C-5) in the HMBC spectrum of 3 verified that the methoxyl group was attached to C-5 of the benzene ring. Therefore, the compound was identified as 5-methoxycurvularin (3). This compound had been obtained from curvularin by chemical synthesis, but its detailed 1 H and 13 C NMR spectroscopic data were not provided[3b].
Compounds 1-3 were evaluated for in vitro cytotoxicity against a panel of four human cancer cell lines (Caski, Hep-G2, MDA-MB-231 and HGC-27). Of those tested, dehydrocurvularin (1) was found to be cytotoxic against Caski and Hep-G2 with IC 50 values of 52.1 and 45.6 μM, respectively. It is significant that curvularin (2) showed selective cytotoxicity against MDA-MB-231 with an IC 50 value of 72.3 μM in this study. Compound 3 was inactive against four cell lines with IC 50 values >100.0 μM.
Experimental
General experimental procedures: NMR, Bruker Ultrashied TM Plus 400 MHz spectrometer; HRESIMS, Thermo Scientific Exactive Plus mass spectrometer; UV, U-3010 spectrophotometer; Optical rotations, WZZ-1 polarimeter; Melting points, SGW X-4 micro melting-point apparatus. (1) Scolopendra subspinipes mutilans collected at Shennongjia Natural Reserve in Hubei, P. R. China, in May 2011. The strain is preserved at Hubei Key Laboratory of Natural Products Research and Development, China Three Gorges University. For the isolation of dehydrocurvularin, mass growth of the fungus was accomplished by incubation on a rotary shaker (160 rpm) at 28°C for 15 days in 100 × 500 mL conical flasks containing potato dextrose broth (PDB) medium (200 mL/flask) composed of infusion from potato (200 g/L) and dextrose (20 g/L), natural pH. The fermented cultures (20 L) were filtered to separate the broth from the mycelia and the broth was extracted 3 times with EtOAc. The EtOAc layer was evaporated under reduced pressure to afford an extract (12.0 g), which was recrystallized from EtOAc to give 1 (3.45 g).
Fermentation with fungus to produce dehydrocurvularin

Culture and biotransformation procedures:
The preparative scale biotransformation of dehydrocurvularin by Antrodiella semisupina was carried out in 10 × 500 mL conical flasks containing 200 mL sterile PDB medium on a rotary shaker (160 rpm) at 28°C. After 6 days, dehydrocurvularin (1 mL of a solution of 10 mg/mL in acetone) was added into the fermentation flasks through a 0.2 µm Supor ® Membrane (Acrodisc Syringe Filter, Low Protein Binding); the flasks were maintained under the same conditions as described above for an additional 4 days.
Extraction and isolation of metabolites 2 and 3:
Mycelia and medium were separated by filtration with suction. The filtrate was extracted 3 times with EtOAc; the solvent was dried over anhydrous Na 2 SO 4 , and removed in vacuo. The residue (110 mg) was repeatedly chromatographed on silica gel columns and by extensive reversed-phase semipreparative HPLC to afford compounds 2 (42.0 mg, 42%) and 3 (19.0 mg, 19%).
Cytotoxicity test:
The human cancer cell lines Caski, Hep-G2, MDA-MB-231 and HGC-27 were obtained from the Shanghai Institute of Cell Biology, Chinese Academy of Science, Shanghai, China. All cells were maintained in RPMI-1640 medium supplemented with 10% fetal calf serum, 25 mM HEPES buffer, 2 mmol/L L-glutamine, 100 µg/mL streptomycin, and 100 U/mL penicillin. Cultures were incubated in a humidified atmosphere of 5% CO 2 at 37˚C. Cells (1 × 10 4 /well) were seeded in supplemented culture medium (100 μL/well) in a 96-well plate and incubated for 24 h. The medium was then replaced with a test compoundcontaining medium, and the cells were further incubated for 48 h. All experiments were run in parallel with controls (0.1% DMSO without test compounds) and the cell viabilities were evaluated by MTT assays. The absorbance of formazan formed was measured at 570 nm by a microplate reader. The concentrations resulting in 50% inhibition of cell proliferation/survival (IC 50 ) as measured by this assay are given. Each experiment was repeated 3 times.
Curvularin (2) MP: 208-211ºC.
[α] D 20 : -46.7 (c 0.021, CH 3 OH). Rf: 0.3 (CHCl 3 -CH 3 OH, 30:1). UV/Vis λ max (MeOH) nm (log ε): 222 (1.37), 272 (0.71) and 306 (0.53). 1 H NMR(400 MHz, DMSO): 9.85 (2H, s, OH-7 and OH-5), 6.27 (1H, d, J=2.2, H-6), 6.17 (1H, d, J=2.2, H-4), 4.89-4.78 (1H, m, H-15), 3.71 (1H, d, J=15.6, H-2a) , 3.59 (1H, d, J=15.6, H-2b) 3H, d, J=6.3, H-16 ). 13 
